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Camels (Camelus dromedaries), similar to other ruminants, are infected by the
Anoplocephalidae family belonging to the class cestode causing mild to severe illness. This
study utilized a conventional PCR assay to confirm that Stilesia spp. is morphologically
identified. Slaughtered camel intestines from the Al-Najif abattoir in the central part of Iraq

Keywords: were morphologically examined for Stilesia spp. Applied a PCR and genetic analysis for
Arabian twenty adult worms. The presence of Stilesia spp. adult worms were initially identified
;?;Z;'a sp through morphological characterization. The scolex and strobili were found in the intestine
Cestode lumen and its nodules. All the worms’ specimens were identified as a Stilesia genus, and

PCR amplified their partial DNA fragment on the location of the 1TS2, 5.8S rDNA gene.
fférei‘fﬁgbdffbﬁe: Camels infected with Stilesia spp. found in eviscerated camel carcasses in south Irag, and

twenty isolates of Stilesia globipunctata molecular data have been recorded an accession
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numbers OM221663- OM221682 in the NCBI.
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Introduction

Arabian camel (Camelus dromedaries) is well-adapted to
extreme heat and dry conditions (1). In addition to the use for
transportation recently, it has emerged for festivals and
events, tourism, and racing in Arab gulf countries (2).
Parasites, including Cestoda, affected camels as other
ruminants causing mild to severe illnesses and significant
economic loss (3-7) Stilesia spp. (Rivolta, 1874) is a
neglected ruminant parasitic (cestode) infection that invades
the small intestine of camels (definitive host) in tropical and
subtropical areas (8,9). Stilesia globipunctata belong to the
Anoplocephalidae family of Cestoda. The scolex and
proglottids of the adult parasite can grow up to 60 cm in
length, and because of the prolonged immune reaction, they
penetrate the mucosal membrane and develops many nodules
in the duodenum (10). Stilesia globipunctata has been
recorded in sheep and goats, and the heavy parasitic load
with S.globipunctata can result in death (11). Morbidity in
ruminants ranged between 30 to 65 percent (12). Oribatid
mites act as an intermediate host for the larval stage
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(cysticercoid), which develops inside the mite, completing
the life cycle (13-15). In general, the intermediate hosts for
S.globipunctata are Scheloribates undica and Erythraeus
spp. Stilesia hepatica is a species affecting sheep and goats
and is more prevalent than S. globipunctata (16-18).
Morphological traits can be used for parasite diagnosis and
quantification (19).

In this study, the investigation includes camels
slaughtered in the center of Iraq, and due to the limited
morphological information and lack of molecular data,
molecular techniques were used to identify this parasite by
targeting the ITS gene. The study utilizes conventional PCR
assays to identify worm samples of the genus at the species
level.

Materials and methods

Ethical approve

The project approved and granted through the local
committee of animal care at college of veterinary medicine,
University of Baghdad No, 706 dated at 23/3/2022.
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Samples collection

The study applied fifty of the camels slaughtered for
human consumption in Al Najif province abattoir, central
Iraqg, from early April 2022 to September 2022. The abattoir
facility served the city and the surrounding arias 31°59'46"
North, 44°18'53" East which has tropical dry, hot weather
with 25-49°C. Adult animals' small intestine samples were
carefully dissected and cut longitudinally to examine the
mucosal surface for any intact tapeworms. The identified
adult worms were collected carefully to prevent damage and
washed with a physiological saline solution in 70% ethanol.
The collected worms were transferred for further processing
at the parasitology department laboratories in the college of
veterinary medicine at the University of Baghdad. Camel’s
intestine, the duodenum, and the jejunum were
microscopically examined for the presence of Stilesia
species.

Morphological examination

The collected worms were carefully washed, pressed
between two slides, fixed, and then identified (19). Light
microscope examination was maintained under its integrity
image and scanning and morphometric data were recorded
using the Olympus microscope (Olympus America, Inc.,
Center Vally, PA). Species identification was made
according to the principles described (10,17).

DNA extraction and amplification

Collections of twenty adult worms of Stilesia spp. from
camels, primarily identified by morphology, were applied for
DNA extraction according to the kit manufacturing
interaction of (EasyPure® Genomic DNA Kit)
Electrophoresis on 2% agarose was done to confirm the
integrity and purity of the extracted DNA. The DNA
concentration was determined by spectrophotometers
(NanoDropND-100 Spectrophotometer, wellington, DE,
USA). The DNA was stored at -20°C for future application.

Primers and polymerase chain reaction

The common DNA fragment targeted to be a molecular
marker for Cestoda in identification, and classification is the
18S RNA gene. For Stelisia spp. The ITS1-5.8S- ITS2 region
sequence is based on data sequences available on the NCBI.
A Forward primer 5'- GTTTACAAACTAC
CACCACGGATCG -3’ Reverse primer 5'- CTGATTACGT
CCCTGCCC TTTG -3. The primers were used according to
the reference sequence data with the (accession no.
MW601833 (20) and OM296990. The extracted DNA
subjected to conventional amplification reaction (PCR mix
and amplification profile) was performed according to
manufacturer’s instructions (EasyTag® PCR super Mix,
aslll).

Polymerase chain reaction master mix component
consists, of 2x Easy TagPCR SuperMix by volume 12.5 pL
to reach 1X final concentration with 10 uM for both Forward
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and Reverse Primers (1.0 uM). The templet DNA ~100 ng
was added by 2 pL to mixture. Thermocycler conditions are
set for the 35 amplification cycles start with 94°C (3min.) for
both Initial denaturation and denaturation. The and primers
annealing at 62°C in 15 s and the final extension for 5min. at
the 72°C.

Sequences analysis

The obtained amplicons sequences for 20 worm samples
represent a partial DNA fragment of approximately 980 bp
flanking by the selected PCR primers, previously submitted
for Sanger sequences. The PCR products were purified using
an INTERON kit and analyzer (Macrogen) using terminator
cycle sequencing and compared by Base Local Alignment
Search Tool (nucleotide-nucleotide) with those available in
GenBank™ (21). The row data was edited with MEGA 7
(22). Comparative molecular analysis for the identity of a
Neighbor-Joining method was contacted using the default
setting.

Agarose gel electrophoresis

Amplicons generated from the PCR reactions were
visualized through 1% agarose gel stained by ethidium
bromide (concentration, 0.5 pg/ml) of gel sol. All the bands
were produced from DNA products amplified proximately
980bp.

Results

Morphological finding and description

This study revealed the presence of Stilesia species adult
worms in the small intestine of the camel host. The scolex
and its close strobili were embedded in the intestine
throughout nodules, leaving worm-tailed segments
threadlike and free in the lumen. Tapeworm’s scolex shape
is quadrangular wider anteriorly and narrow posteriorly, and
measures 0.7-1mm, in length and 0.6-1.2mm in breadth. The
four suckers are large ovals arranged in two pairs, attached.
The mature segment is broader than long, having only one
set of reproductive organs in each segment, tests in two
groups, 4-7 on each side, laterally margins are convex and
measure ~0.4 mm and ~1.5 mm in length and breadth,
respectively (Figure 1).

Molecular finding

Molecular characterization of the Stilesia globipunctata
in the current study was based on a small subunit RNA gene
of ribosomal DNA of 20 isolate sequencing of the Stilesia
species among the total of 25 worms, examined
microscopically, which identified as a Stilesia genus.
Worms’ genomic DNA of the selected isolates was
successfully amplified by PCR on the ITS2, 5.8S rDNA gene
location with approximately 980bp fragment size (Figure 2).
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Figure 1: Stilesia spp. (a) Scolex large, oval with four suckers, (b) mature segment with 4 to 7 testes on each side, (c) graved
segment. 40x.

e v 3 i 100tp Pis DNA Laddr Finally, one strongly supported, out-grouped branch holding
S. globipunctata with sequences ID: KC529650.1 from India
T T T T (Figure 3).
ol 20 OM221682.1:S globipunctata:RAQ
o 1 EU051353.1:S. globipunctata:India
. 19 OM221681.1:S globipunctata:IRAQ
i 18 OM221680.1:S.globipunctata:IRAQ
6 A 17 OM221679.1:S globipunctata IRAQ
ol 16 OM221678.1:S.globipunctata:IRAQ
A A 15 OM221677.1:S globipunctataIRAQ
N 14 OM221676.1:S globipunctata:IRAQ
. A 13 OM221675.1:S globipunctata:RAQ
ol 12 OM221674.1:S globipunctataIRAQ
— v 11 OM221673.1:S globipunctata:IRAQ
o 10 OM221672.1:8 globipunctata:RAQ
o 9 OM221671.1:S. globipunctata IRAQ
o 8 OM221670.1:S. globipunctata:IRAQ
Figure 2: Gel electrophoresis for S. globipunctata, PCR o ;gxi::::?:o:wma:xg
product of 18s RNA, 980bp. Agarose 1%, at 70 volts. | 040 o
do7 g 5 OM221667.1:S. globipunctata:IRAQ
Sequencing and phylogenetic analyses 0, igﬁgﬁlzgf:p"“::’ :222
The sequence data obtained in this study were compared o0 U
with those in the GenBank database using the Basic Local — N
Alignment Search Tool (BLAST) analyses. The N L
phylogenetic tree is constructed based on the analysis of f—mm“so159'““”""“’“'“”
partial SSU rRNA. The result revealed 99 similarities with = L 4Nt 15 s
S. globipunctata isolated EU051353.1 (Table 1). T THEESAIS N,
The constricted phylogenetic tree was derived from ) ) ) i
~770bp of the small subunit ribosomal RNA and ITS1gene 15 10 05 00
of Stilesia globijkpunctata region sequences. The tree shows
three major clades. The largest clade includes a cluster of the Figure 3: The phylogenetic tree was conducted using
twenty identical isolates from our study, interrupting with maximum likelihood capacity and branch lengths calculated
sequence from GenBank® ID: EU051353.1, India. The pairwise (distance according to the UPGMA function) with
second smaller clade, strongly supporting, enclosed a couple boot strap1000 replicates. The light blue triangle indicates
of sequences from India ID: MZ375460 & MZ37546. sequences found in the camels in this study.
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Table 1: Single nucleotide polymorphisms for Stilesia globipunctata 18S ribosomal RNA gene

No. Type Location Nucleotide Seq. ID with compare Seq. ID with submission  ldentities
Transition 383 G\A . 0
1 Transition 414 o ID: EU051353.1 0OM221663.1 99%
2 Transition 383 G\A ID: EU051353.1 OM221664.1 99%
Transition 383 G\A . 0
3 Transition 414 o ID: EU051353.1 OM221665.1 99%
4 Transition 485 T\C ID: EU051353.1 OM221666.1 99%
Transition 383 G\A . 0
5 Transition 114 o\T ID: EU051353.1 OM221667.1 99%
6 Transition 485 T\C ID: EU051353.1 OM221668.1 99%
7 Transition 648 A\G ID: EU051353.1 OM221669.1 99%
8 Transversion 699 C\A ID: EU051353.1 OM221670.1 99%
9 Transversion 699 C\A ID: EU051353.1 OM221671.1 99%
10 lransition 330 A\G ID: EU051353.1 OM221672.1 99%
Transversion 699 C\A e ' 0
Transition 330 A\G . 0
11 Transversion 699 C\A ID: EU051353.1 OM221673.1 99%
Transition 330 A\G _ 0
12 Transversion 699 C\A ID: EU051353.1 0OM221674.1 99%
Transition 343 T\C _ 0
13 Transition 648 AG ID: EU051353.1 OM221675.1 99%
14 Transition 600 C\T ID: EU051353.1 0OM221676.1 99%
Transition 600 C\T .
15 Transversion 754 G\C ID: EL051253.1 OMZ221677.1 99%
16 Transition 600 C\T ID: EU051353.1 OM221678.1 99%
17 Transition 600 C\T ID: EU051353.1 OM221679.1 99%
18 Transversion 699 C\A ID: EU051353.1 OM221680.1 99%
19 Transition 383 A\G ID: EU051353.1 OM221681.1 99%
Transition 414 C\T P 92999 ' 0
20 Transition 485 T\C ID: EU051353.1 OM221682.1 99%
Discussion similar parasitic isolates. The internal transcribed spacer

Generally, Stilesia globipunctata worm, listed as cattle
Cestoda, although it has been found in other domestic and
wild ruminants, including sheep and camels (23). Recently,
and despite the limited studies on Stilesia spp., a new species
has been described in small ruminants, mainly focusing on
the characterization of adult worms’ morphological features
(24-26). In an early study in Iraq, Stilesia vittata was the first
Cestoda tapeworm found in the small intestine of seven
camels out of twenty-five examined slaughtered animals
(18). Among the twenty-two Stilesia species reported in
ruminants, Stilesia vittata previously registered in Camelus
dromedaries which differs in having 5-9 testes each in two
lateral groups, mature segments broader than long with
unclear segmentation (25,26).

However, new molecular tool starts to be available
veterinary parasitology practice in Iraq (27-29), PCR was
still approved to be the more sensitive diagnostic method,
valuable for speciation and identity between genetically
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ITS1/ITS2 genes previously used are reliable molecular
markers for different nematode parasites in Iragi camels (30-
32). As previously reported in 18srRNA genes in India
MZz375460.1, MZ375461.1 and KC529650.1 sequence
version was not found among the twenty S. globipuncta
isolates and was identical to each other. Nonetheless, the
rDNA gene for S. globipunctata interestingly, the highest
sequence 94-99% to 852 bp of S. globipunctata 18S rRNA
gene, partial sequence, 1TS1, complete sequence; and 5.8S
rRNA gene, partial sequence), unpublished data in 2007
submitted from Andhra Pradesh, India. The diversity and
taxonomy of the Iraqi Anoplocephalidae family of Cestoda
class, infecting camel, are poorly known compared to the
nematode family (33-36). Although Stilesia vittata rationally
is the camel's intestine Cestoda found by Altaif (18), the
molecular daintily results in clustering the obtaining DNA
sequences of our study with Stilesia globipunctata from
India. Unluckily, no sequencing DNA for the S. vittata
species was submitted to the NCBI GenBank before, which
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limits identity contrast. According to our knowledge, this is
the first study to confirm the morphological finding of the
species with the DNA sequences of Stilesia spp. from Iraq.

Conclusions

Twenty isolates of Stilesia globipunctata molecular data
have been found and morphologically identified. The
molecular characterization stated identity with previously
recorded species, the advent of more molecular studies as the
new pattern of the next-generation sequencing platform. The
recognition receptors genes and their expression are very
promising in ravel out. Since discovering and recording new
Stilesia sp. nov., these genes' classification continues and is
limited only to the morphological description.
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